Incineration.--A mixture of sulphuric and phosphoric acid.s gave a much better result than sulphuric acid alone. The following mixture can be recommended :--Sulphuric Acid ...... 100 c.cs. Phosphoric Acid ...... 200 grms. Copper Sulphate ... 5 grms. The mixture is best made by dissolving the phosphoric acid and the copper sulphate in the minimum amount of water and then adding the sulphuric acid.
The amount required for incineration will depend very much on the material under examination. Generally, from two to three times its volume will be sufficient.
The Folin fume absorber is very useful for incinerations, as it does away with all necessity for a fume cupboard, and the combustions can be carried out in the general laboratory.
It is very important that the sulphuric acid be carefully controlled by blank experiments. Many recent samples of alleged purity were found to contain considerable quantities of nitric and nitrous impurities.
Distillation.--For extensive work the steam distillation method is the most satisfactory.
Rapid estimations can be carried out very well by the Cole method of distilling with alcohol.
For the rapid estimation of nitrogen in urine the method of Folin and Wright (1919) is very convenient. The whole operation from start to 'finish takes about twenty minutes, which is an advantage for class and clinical work. The chief objection is that the " bumping " may become violent unless the distillation is very carefully watched.
For titrations, methyl red, 0.1 per cent., was found to be a very good indicator. Provided that the ~Ikali is free from carbonates and bicarbonates the change is quite sharp.
As the result of many analyses of urinary nitrogen, I am strengthened in my conviction that by itself the estimation of the nitrogen in the urine is of very little value in medicine unless the various forms in which that nitrogen is excreted are also estimated.
An analysis of urinary nitrogen should comprise :--1. Total nitrogen. 2. Urea nitrogen. 3. Ammonia nitrogen; and, for some cases, 4. Purine nitrogen. 5. Amino acid nitrogen.
The Carbazol Test ]or Nitrites. The Identification of q'ryptophane in Urine.--No one who has ever performed many estimations of urinary nitrogen by the Kjeldahl method can fail to have noticed the variety of colours produced on the addition of excess of strong sulphuric acid to nrine.
These colours vary very much in different samples, but I have never yet come across a specimen of urine that failed to give a colour with excess of sulphuric acid.
The colour may be anything from an orange vermilion to a deep violet. When this phenomenon is mentioned in the text-books it is generally referred to the presence of urinary chromogens. Now, the principal organic compounds that may be found in urine which are capable of giving rise to colou.red ,derivatives are :--A W and a number of other bodies, such as 6. Urochrome, which gives the characteristic yellow colour to urine.
It has no absorption bands when examined spectroscopically. It has marked reducing properties. Nothing certain is known as to its constitution or origin. 7. Urobilinogen, which is converted into urobilin by acids or by the action of light and oxygen.
It is of considerable clinical interest as a measure of the secretion of the bile. It gives Ehrlich's reaction with p-dimethyl amino-benzaldehyde, which, however, is by no means a specific colour test.
There are also less definite pigments and precursors of pigments occasionally in urine, such as urcerythrin, hsematoporphyrin, homogentisic acid, and related bodies.
The whole question of urinary pigments and chromogens is extraordinarily confused, but I believe a rough distinction may be made between two groups.
(a) Pigment.s and chromogens arising from the bile and hmmoglobin, such as urobilin.
(b) Pigments and chromogens arising from the foodstuffs in the alimentary tract, such as indoxyl.
I doubt if the full significance of these latter bodies has been widely recognised. Indole and scatole are not, as far as we know, normal products of protein digestion ; ~vhen they occur they are due to bacterial decomposition. Since they can only reach the urine by means of the blood, their occurrence in the urine is an index to their presence in the blood. Now many, if not all, of these substances are derived from the amino acid, tryptophane; and some of them, such as tryptamine, are very toxic indeed.
It is generally acknowledged that these bodies in the urine are due to intestinal putrifaction; but, as far as [ am aware, their importance in regard to the concomitant phenomena of auto-intoxication is not appreciated. Very little attempt has been made to estimate them in such condition~. The subject seems a promising one.
When urine i.s added to strong sulphuric acid a red colour is often produced. This, I believe, is due to the presence of indole a~d its derivatives, such as scatole and indole acetic acid, interacting with the nitro group, which may come from the nitrites in urine or the nitrous acid in impure sulphuric acid.
Tryptophane and its derivatives do not give a nitroso reaction under these conditions.
The following is a simple test for nitrites in urine or similar fluids :-To a few c.cs. of strong sulphuric acid in a test tube add a very small quantity of carbazole; shake well. If the sulphuric acid is pure, no colour change will be observed.
Then, on adding a drop of urine, if nitrites are present, deep green colour will develop. The test is extraordinarily sensitive, and will show nitrites to the extent vf about one part in half a million.
The mechanism of the test I hope to describe in a later ~ommunication.
The Detection of Tryptophane in Urine.--The ordinary ,colvur te.sts for tryptophane are inapplicable to urine on account of the other indole bodies present.
For example--all urines that I have examined will give ~he well-known Hopkins-Cole glyoxylic reaction.
But tryptophane is able to condense with glyoxylic acid in the presence of sulphuric acid to give a body very similar to carbazole; and this body gives a green nitroso derivative, like that of carbazole, but hydrolysed on <lilution with water.
Consequently, if urine containing tryptophane be treated with excess of the glyoxylic reagent and a drop added to strong sulphuric acid, the tryptophane con-9 ]ensation body interacts with the nitrites of the urine to give a deep green colour.
This test is not given by indole or scatole. The test requires some familiarity. If too much urine be added, the red colour of the indole and scatole derivatives will mask the green colour; also, the well-known glyoxylic reaction will take place, resulting in the formation of purple colourations. As a general method, I evaporate 50 c.cs. of urine to dryness on the water-bath.
If any free indole is present, it will be driven off with the steam. I then extract the residue with 10 c.cs. of the glyoxylic reagent in the cold. Add 1 drop to 5 c.cs. pure sulphuric ncid, warm gently, and the development of a deep green colour indicates the presence of tryptophane or tryptomine.
Tryptophane is not of common occurrence in urine. I have not yet collected enough data for the publication of its percentage presence in various disorders. I believe, however, that it is of ~reat significance.
The excretion of amino acids in the normal urine is about 0.4-1.0 gin.. per diem (Van Slyke).
